INTRODUCTION
Tuberculosis (TB) is still a serious public health problem throughout the world, since, despite having a cure, the World Health Organization (WHO) pointed out in 2018 that it is the infectious disease with the highest death toll in the world, even above AIDS. Estimates indicated that 10.4 million people were contaminated by the TB bacillus in 2016, among whom 1.3 million did not survive (1) .
Brazil has the highest incidence coefficient of the disease in the Americas and is the 20th country with the most cases in the world, being one of the countries in which actions to manage the disease should be given priority. Regarding the TB/HIV co-infection, the country is in the 19th position in the list of 30 priority countries. These recommendations regarding the countries in which TB control should be a priority is determined by the WHO (1) .
It stands out that regions in international borders have a higher incidence of TB than others (2) , with worse results regarding the outcome of the treatment. Factors related to these local features are: inequality and social exclusion, poor living conditions, migration, population aging, and opportunistic diseases (3) . These negative results may also be generated by the movements of the populations who live in these areas, in one direction or the other, seeking better healthcare services. That may prevent the problem from being detected in the country where the person lives and from which the disease originated (4) .
A study carried out in a city at the country's border found that diabetes mellitus (DM), alcoholism, mental disorders, and HIV/AIDS are the most frequent comorbidities in TB cases (5) . Therefore, it is important to highlight how complex it is to offer healthcare to people with multiple chronic conditions, since the occurrence and advance of one condition influences in the occurrence and advance of the others (6) .
Thus, it is relevant to study cases in which TB presents itself associated with comorbidities in regions near borders, as to propose intervention strategies to qualify the healthcare that can be offered to these individuals, thus leading to better results in their treatment. Therefore, this study aims to analyze the aspects associated to the outcome of cases and to the situation of international borders as it relates to patients with TB associated with comorbidities.
METHOD
This is an epidemiological, descriptive, and exploratory study, including 22 cities from the state of Paraná, all of which are at the border between Brazil and Paraguai: Foz do Iguaçu; Santa Terezinha de Itaipu; São Miguel do Iguaçu; Itaipulândia; Missal; Santa Helena; Entre Rios do Oeste; Marechal Cândido Rondon; Guaíra; Pato Bragado; and Mercedes. The cities that were not at the border with Paraguai (Colombo, Loanda, Itaperuçu, Alto Piquiri, Pérola, Cambará, Cruzeiro do Iguaçu, Prudentópolis, Matinhos, Saudade do Iguaçu, Santa do Itararé) were intentionally selected since their population was equivalent to that of the ones at the border. In the state of Paraná, 2,559 new TB cases were registered in 2013, with an index of cure of 75%, below the 85% stipulated by the WHO.
The population of the study was made up by all new cases of TB associated with comorbidities (AIDS, alcoholism, DM, mental disorders, others), notified in the year 2013 who were treated in the cities mentioned above.
The data to carry out the study were obtained from the System of Health Problem Information Notification (SINAN), obtained with the State Health Secretariat of Paraná, in 2016. The variables of interest were separated into three categories: Sociodemographic variables -age, sex (male, female), race/color (white, brown, others), from a city on the border (yes, no); Clinical variables -clinical form of TB (pulmonary, extrapulmonary, pulmonary + extrapulmonary), catarrh baciloscopy in the diagnostic (positive, negative, not performed), comorbidities (alcoholism, AIDS, diabetes mellitus, mental disorders); Operational variables -anti-HIV test (positive, negative, not performed), directly observed treatment (DOT) (yes, no); outcome of the treatment (cured, not cured). When the discharge of the patient was not due to a cure in the end of the treatment, the result was registered as "negative outcome".
Data was analyzed using frequency distribution, mean and standard deviation. To test the association between the outcome (cure or no cure) and the location of the cities (at a border or not at a border) with the sociodemographic, clinical, and operational variables, the chi-square test was used. The statistical significance level adopted for all analyses was 5%. The software Statistica 12.0 was used to analyze the variables.
This study was approved by the Research Ethics Committee (CEP) of the Universidade Estadual do Oeste do Paraná, under protocol 1.697.490.
RESULTS
The investigation found 227 records that were in accordance to the inclusion criteria, with 129 patients from Foz do Iguaçu, 35 in Colombo, 25 in Matinhos, 18 in Guaíra, eight in Marechal Candido Rondon, three in Cambará, two in Santa Terezinha de Itaipu, two in Santana, two in Rev Gaúcha Enferm. 2019;40:e20190050 São Miguel do Iguaçu and one per city in Loanda, Mercedes and Santa Helena. Ten cities had no case within the stablished parameters.
The mean age of participants in the study was 38.4 (±15.6). Table 1 shows that most notified cases involved males (66.9%), white persons (63.9%), from the group of cities who are at the border with Paraguay (70.9%).
Regarding the clinical variables, most cases involved pulmonary TB (89.4%) with positive catarrh baciloscopy (61.7%). Alcoholism (22.0%) and AIDS (13.7%) were the most common comorbidities, among others (53.7%) that could not be identified. Regarding operational variables, 10.1% of participants did not undergo anti-HIV tests, 89.9% underwent the DOT and 71.8% found a cure (Table 1) . Through table 2, it was possible to find a statistically significant association (p<0.05) between a negative outcome and the cities that are at the border with Paraguai. Table 3 shows a statistically significant association between undergoing DOTs and the cities that are not located at the border. Source: SINAN, 2013. Note: * p<0.05; ** Participants whose data was blank/ignored in the SINAN-PR were excluded from the analysis.
DISCUSSION
The first thing that must be discussed is the high incidence of TB associated with comorbidities in the cities at the border of the country in the state of Paraná, since these cities had a population that was the same size of the other cities in the research. The geopolitical and economic setting (international border), in addition to the cultural one (different ethnicities, habits, languages) and to the different health behaviors (between visitors and residents) increase the risk of infection by TB and other diseases, leading to tension and to new challenges for the health systems in cities at borders, requiring more attention to healthcare (4) .
The TB incidence rates in Paraguay and in the Districts of Alto Paraná and Canindeyú (territories of the cities that share a border with the Brazilian cities in the state of Paraná) was, respectively, 37, 48.6, and 30.2 cases per 100 thousand people in 2017 (1) . In Brazil, however, the incidence rates in the same period was of 33.5 cases per 100 thousand people. In the state of Paraná, it was 17.2 cases per 100 thousand people (7) .
In the dynamics of TB transmission, population interactions are understood as highly important and decisive to manage the disease. Therefore, the high incidence rates of the disease in this international macro-space is under the influence of the intense transit of people.
An example are the cities of Foz do Iguaçu and Guaíra (both in the study), which are contiguous with Paraguaian cities (twin-cities). They are known for their intense commerce, since they are free trade zones, in which salespeople, tourists from different nationalities, and especially, people who live in the cities at the border, are in contact.
Additionally, in the last five years, there has been a floating population of nearly 15 thousand Brazilian studies, who went to border cities to study medicine in Paraguay. These students are influenced by the social and sanitary conditions of these urban conglomerates, also influencing these conditions. These particularities of cities at the border are elements that make TB management even more complex when it comes to risks of transmission, inequalities in the access to a diagnoses, to a treatment, and especially, in the cure of the disease.
Still, considering the public and universal character of the Brazilian public health system, Paraguayans resort to the health services in the Brazilian border cities, especially in Immediate Care Units (UPA), seeking care for TB (and other conditions). On the other hand, Braziguayans (Brazilians who emigrated to Paraguay), since they have houses or family members in Brazil, still have a valid registry in the Unified Health System (SUS), and resort to the health services in the Brazilian border cities (UPAs, hospitals, labs, and Primary Healthcare -APS).
It stands out that TB management in border regions is difficult to achieve, due to the transit of people in these locations and the fast passage from one side to the other of the border, making it easier for the disease to spread in the area. In addition, efforts are required from both countries who share the border (4) , such as: bilateral agreements to finance and offer healthcare (respecting national/ international law, but legally adapted to care for the needs presented by the local context), shared management of health program/systems, co-participative health surveillance services, among others.
In this study, there were 2.0 times more men with TB associated with comorbidities than women, a stronger relation than that found in cities at the border of the Amazon state (8) . A highest percentage of TB cases in men is in accordance to the recognized behavior of the disease in many other contexts.
The occurrence of TB was also higher among white individuals, which reflects the fact that the population of Paraná is mostly white (67.6%), according to statistics from 2016. It should be highlighted that the category "others", which includes black and native Brazilians, seems not to present the same high TB incidence rates others studies in border regions have found (8) (9) .
The pulmonary variant of TB is the most common, a fact with epidemiological relevance due to the ease of transmission of this variant (9) . The same was true for this study, which has shown that catarrh bacilloscopies are important allies of health services to diagnose the variant, since the exam was carried out in 85.9% of cases and had 61.7% positive results.
Nearly 10% of all TB cases in the world can be attributed to alcohol abuse (9) . This comorbidity, frequently associated to poor life conditions and social marginalization, was the most common in this study. Alcohol abuse predisposes the person to develop TB and worsens their clinical situation by diminishing their immunity, leaving them malnourished and exposed to risk situations (10) .
HIV testing in the cities studied was 52% more common than in the national territory. This result is coherent with the performance of the state of Paraná, which is one of the three states of the federation with the highest percentage of tests performed in 2013. This may be reflected on the real situation of TB/HIV co-infections in these cities, since the positive results for anti-HIV in TB cases (13.7%) was higher than the results in the country (9.8%) and in the world (12.0%) in the same period (10) (11) . The high incidence of TB/HIV co-infections in the region of the Brazilian south border (12) (13) is different from the results found in a study in the state of Mato Grosso do Sul, which identified that being at the border was a protective factor to HIV co-infections (9) .
The Pan American Health Organization points out that DM makes a person three times more likely to acquire TB, in accordance to the fact that DM was the third morbidity most commonly associated to TB in this study. Authors also state that, in addition to being a risk factor for TB, DM contributes to bring forth latent cases (13) (14) . Rev Gaúcha Enferm. 2019;40:e20190050
Studies (9, 14) pointed out that the presence of comorbidities is a predicting factor for the unsuccessful treatment of cases of TB. However, in this study, no comorbidity had a statistically significant association with a negative outcome. This finding is questioned by the authors of this study themselves, since the entire population of the study is made up of individuals with comorbidities, making it impossible to compare the results with individuals with no comorbidities.
The results of this study show that the outcome of the treatment is worse in border regions than in others. This also took place in other studies (9, 15) and can be explained by the location of the cities (16) and the difficulties in implementing the DOT in these regions, due to the transit of individuals who leave their countries and come to Brazil seeking "free" healthcare (12, 16) , and later are not found to follow up on their treatment because they offered imprecise addresses or addresses from the neighboring country.
These situations have become more common since, in recent years, people from South and Central America have been migrating to Brazil due to humanitarian reasons (17) . Regarding this issue, different aspects of the health/disease interaction increase the vulnerability of migrants to TB infection during transit and settling down in their destiny, usually settlements for migrants, mostly in border regions, which usually have low capabilities regarding social and health assistance, meaning not only that migrants are a population susceptible to TB, but also making it more difficult to manage the disease (18) .
In this study, the free transit of people between Paraguay and Brazil influences TB management in Brazil. It is very common for people in these cities to live in one country and work in the other. In these situations, it becomes easier to contact people who have TB and are not being treated, since there are family and friendship bonds in both sides of the border.
Other difficulties in confronting TB in Brazilian cities at the border with Paraguay is continuing the treatment, evaluating domiciliary contacts, and carrying out other TB-related surveillance activities with Braziguayans and Paraguayans who resort to Brazilian health services, but do not go back to receive treatment after receiving a diagnostic, making it difficult to reach the goal established by the "Strategy to End TB" (1) .
These aspects become evident when the rates of cases of TB associated with comorbidities in cities at the border with Paraguay (70.9%) were compared to that of cities that are not at the border. The study also found a statistical association between all border cities with negative outcomes and not performing the DOT. Another study should also be highlighted, which indicated that people who live in the border are more often affected by pulmonary TB and have a higher chance of abandoning the treatment and dying due to the disease (8) .
In border regions, health is a strategic element for integrating border societies and citizens. Therefore, studies have been highlighting the importance of implementing strategies that can bring together separate health systems (19) , offering healthcare actions targeted at the first level of healthcare.
The Primary Healthcare System (APS) is the main gateway into the health service, and as such, it needs to be organized considering the premises of "health surveillance". It is structured as the center of communication of the Healthcare Network, and organized to integrate clinical and epidemiological knowledge, not only in the challenges to be answered by the healthcare system of a city. Therefore, this study suggests the working process called "integration team" (20) .
As a result, TB management shows itself to be healthcare, sectoral management, favoring the autonomy, as well as the social and cultural heterogeneity of individuals and populations, in accordance to principles of integrality in health.
From these premises, this study argues that the APS of cities in international borders should organize clinical and management protocols to investigate Respiratory Symptoms, monitor suspect cases, diagnose early, and treat cases regardless of the nationality or country of residence of a person, since social vulnerability and risk factors are shared, due to the interactions among people who live in border regions.
Still, under the scope of health surveillance, it becomes necessary to create bilateral administrative agreements between border cities, aiming to integrate health services that work separately, a task known to be difficult. However, this type of integration was already shown to be possible in the offering of APS-related healthcare actions (8) .
Not only this integration is necessary, but it is also essential to invest in the diminution of social inequalities and of the negative impact of TB in the economic growth and social development of these countries (19) .
CONCLUSION
Through this study, it was possible to find that the profile of individuals with TB associated with other morbidities in the cities analyzed in the state of Paraná was similar to the epidemiological profile of TB in other locations. The fact that these were cities at international borders was
